This New Mineral Names has entries for 15 new minerals, including antipinite, anzaite-(Ce), bettertonite, bobshannonite, calcinaksite, khvorovite, leguernite, lukkulaisvaaraite, minjiangite, möhnite, moraskoite, nickelpicromerite, pilawite-(Ce), ralphcannonite, and yeomanite. Antipin (1951Antipin ( -2013, a Russian specialist in the crystallography and crystal chemistry of organometallic and coordination compounds. Antipinite occurs in association with halite, salammoniac, chanabayaite, and joanneumite. The host gabbro consists of amphibole, plagioclase, minor clinochlore, and accessory chalcopyrite. Antipinite forms isometric and short prismatic crystals up to 0.1×0.1×0.15 mm, and random aggregates up to 0.6 mm across. The new mineral is blue, translucent, with pale blue streak and a vitreous luster. It is brittle, with a Mohs hardness ~2. The cleavage is medium in three directions, which were not determined. D meas = 2.53(3) and D calc = 2.549 g/cm 3 . Antipinite does not fluoresce under UV radiation. It is optically biaxial (+), α = 1.432(2), β = 1.530(2), and γ = 1.698(5) (λ = 589 nm); 2V meas = 75(10)°; 2V calc = 82°. Dispersion of optical axes is strong, r < ν. The mineral is strongly pleochroic: Z (blue) > Y (light blue) > X (colorless). Antipinite dissolves in water, and its concentrated aqueous solution has a pH of 9. The main bands of the IR spectrum of antipinite (cm -1 ) are: weak bands over 1800 (combination modes), 1500-1750 (asymmetric stretching vibrations of carboxylate groups), 1280-1490 (their symmetric stretching vibrations), 780-900 (in-plane bending vibrations of the carboxylate groups, possibly combined with C-C stretching vibrations), 495-557 (out-of- 629 (30; 146,4 14,243,160). The crystal structure of antipinite was determined by "chargeflipping" method and refined to R = 3.27%. It is triclinic, P1, a Ti 6 O 18 (OH) 2 , is a new REE mineral from hydrothermally altered silicocarbonatites in the Afrikanda alkali-ultramafic complex, Kola Peninsula, Russia. The new mineral honors Anatoly Zaitsev (b. 1963), Professor of Mineralogy at St. Petersburg State University for his contributions to the studies of REE minerals, carbonatites and alkaline rocks of the Kola Peninsula. Anzaite-(Ce) occurs in association with titanite, hibschite, clinochlore, and calcite, replacing the primary magmatic ilmenite and/or Ti-rich magnetite of the calcite-amphibole-clinopyroxene silicocarbonatite. It forms sub-to euhedral crystals of elongate prismatic habit and a diamond-like cross section less than 100×15 µm in size. Anzaite-(Ce) is grayish black, opaque, brittle, has a submetallic
luster, and no cleavage. Hardness and density were not measured due to the small size of crystals and scarcity of material; D calc = 5.054 g/cm 3 . It does not fluoresce under UV radiation. In reflected light, anzaite-(Ce) is gray with a slight bluish hue; bireflectance is weak. The interpolated reflectance values (in air) [R min , R max (nm)] are: 14.8, 15.7 (440); 13.9, 15.1 (460); 13.8, 14.8 (470); 13.8, 14.6 (480); 13.8, 14.7 (500); 13.4, 14.9 (520); 13.0, 14.8 (540); 13.0, 14.8 (546); 12.9, 14.7 (560); 12.8, 14.3 (580); 13.0, 14.3 (589); 13.1, 14.3 (600); 13.3, 14.2 (620); 13.3, 14.3 (640) ; 13.2, 14.2 (650); 13.0, 14.1 (660); 13.1, 13.9 (680); 13.0, 14.2 (700). IR spectroscopy identified a sharp absorption band at ~3475 cm -1 assigned to the presence of OH groups. The average of 10 electron probe WDS analyses is [(wt%, (range) 1.272 (12; 0.10.2), 3.814 (11; 111) , 2.206 (9; 061), 1.518 (9; 172). Anzaite-(Ce) is monoclinic, space group C2/m, a = 5.290(2), b = 14.575(6), c = 5.234(2) Å, β = 97.233(7)°, V = 400.4 Å 3 , Z = 1. The crystal structure of anzaite-(Ce) was solved and refined to R 1 = 2.1%. It consists of two alternating layers. The layer of type 1 is composed of REE (+minor Ca) in a square antiprismatic coordination and octahedrally coordinated Fe A new mineral bettertonite (IMA 2014-074) , ideally [Al 6 (AsO 4 ) 3 (OH) 9 (H 2 O) 5 ]·11H 2 O, was discovered at the Penberthy Croft mine in ~1.5 km from the village of Goldsithney, St. Hilary, Cornwall, England, U.K. (50.1414°N 5.4269°W). The mine is well known as a source of rare secondary CuPbFe arsenates and was classified in 1993 as an SSSI (Site of Special Scientific Interest). Bettertonite occurs in quartz veins closely associating with arsenopyrite, chamosite, liskeardite, pharmacoalumite, pharmacosiderite and minor brochantite, chalcopyrite and cassiterite. Much of supergene alteration is post mining. The new mineral along with liskeardite was probably formed from leaching and the replacement of Al to Fe in pharmacosiderite, Bettertonite forms bright white, lustrous, ultra-thin (sub-micrometer) blades, sprays and laths with lateral dimensions <20 μm, or their radiating groups that line and infill interconnecting and isolated cavities (14 mm) in quartz and chamosite. The laths are flattened on {010}; other forms are {010}, {100}, and {001}. Bettertonite is translucent with a white streak and a vitreous to pearly or silky luster. The cleavage on {010} is perfect. The density was not measured due to the thinness of the crystals; D calc = 2.02 g/cm 3 . The mineral is nonpleochroic, optically biaxial (+) with α = 1.511, β = 1.517, γ = 1.523 (white light), 2V calc = 60.2°; X = c, Y = b, Z = a. 13.51 (50; 020), 7.805 (50; 031), 7.461 (30; 110), 5.880 (20; 130), 3.589 (20; 202); 2.857 (14; 182) . The monoclinic unit-cell parameters refined in space group P2 1 /c from the powder X-ray data are a , Z = 4. Bettertonite is a natural example of a polyoxometalate (POM) compounds. It has a heteropolyhedral layered structure, with the layers parallel to (010). The layers comprise hexagonal rings of edge-shared AlO 6 octahedra that are interconnected by sharing corners with AsO 4 tetrahedra. The layers are strongly undulating and their stacking produces large channels along [100] 41,241,044,044,241,241), 3.477 (60; 006), 3.193 (59; 224,224), 2.648 (40; 402,243,243), 2.608 (35; 008,226,226), 1.776 (30; 249) . The triclinic unit-cell parameters (space group C1) refined from the powder X-ray data are a = 10.826 (5) , Z = 4. The crystal structure was refined to R 1 = 2.55% for the space group C1 on the basis of 7277 unique [F > 4σ(F)] reflections and can be described as a combination of a titanium silicate (TS) block and an I (Intermediate) block. The TS block consists of HOH sheets (H = heteropolyhedral, O = octahedral). The topology of the TS block is as in Group II of the Ti disilicates: Ti + Nb = 2 apfu per (Si 2 O 7 ) 2 (Sokolova, 2006 431 (70; 121,211,210,012,022), 3.300 (67; 013), 3.173 (95; 103,201,220,003,111), 3.060 (100; 212,211,221,200,1 13,021,202), 2.851 (83; 023,122,113,131), 2.664 (62; 123,222,201) . The crystal structure of calcinaksite was refined to R 1 = 5.3%. The mineral is triclinic, P1, a = 7.021 (2) Khvorovite occurs in a pectolite aggregate in silexites where the aggregate consists mainly of pectolite, quartz, and fluorite, with minor aegirine, polylithionite, turkestanite, and baratovite. Accessory minerals include calcite, pyrochlore-group minerals, reedmergnerite, stillwellite-(Ce), pekovite, zeravshanite, senkevichite, sokolovaite, mendeleevite-(Ce), alamosite, orlovite, leucosphenite, and several unknown Cs-silicates. Khvorovite occurs as irregular grains, rarely with square or rectangular sections up to 150 μm, and grain aggregates up to 0.5 mm. The mineral is colorless (rarely white), transparent with a white streak and a vitreous luster. It shows no cleavage or parting and is brittle with an uneven fracture. The micro indentation hardness VHN = 620 (590-637) corresponding to 5-5½ of Mohs scale; D meas = 3.96(2) and D calc = 3.968 g/cm 3 . Khvorovite is optically biaxial (+) with α = 1.659(3), β calc = 1.671(2), γ = 1.676(3) (λ = 589 nm); 2V meas = 64(3)°; dispersion of optical axes is medium r < v. 15; 110) . The unitcell parameters refined from powder-diffraction data are: a = 11.250(5), b = 5.654(2), c = 11.906(5) Å, β = 99.13(5)°, and V = 747.8 Å 3 . Single-crystal X-ray diffraction data collected on a crystal of size 0.260×0.034×0.016 mm refined to R 1 = 0.0766 for 2372 unique I ≥ 4σ(I) reflections shows leguernite is monoclinic, space group P2, with a = 11.2486(11), b = 5.6568(6), c = 11.9139(10) Å, β = 99.177(7)°, V = 748.39 Å 3 , Z = 1. The crystal structure of leguernite consists of (001) , and Z = 2. Lukkulaisvaaraite has a unique structure type and shows similarities to that of sopcheite (Ag 4 Pd 3 Te 4 ) and palladseite (Pd 17 Se 15 ). The structure can be viewed as a three-dimensional framework composed of two types of blocks of polyhedra interconnected by common Te atoms. There are four independent metal sites (M1-M4) and two Te sites where M(1) can be viewed as in transition between tetrahedral and square planar, M(2) and M(3) are at the centers of rectangles formed by Te atoms and where M(4) site is surrounded by four M(1) and four M(2) sites in a distorted square antiprismatic coordination. The mineral is named for the type locality. The holotype is deposited in the Department of Mineralogy of the National Museum, Prague, Czech Republic. O.C.G. It is based on a double layer of tetrahedra containing both Be and P, which are assembled in six-membered rings and stacked parallel to the c axis, forming channels. Tetrahedra are linked by sharing their apexes, forming a double layer; Ba atoms are located in 12-coordinated polyhedra occurring between two double layers. Be and P are disordered among the tetrahedra of the double layer in the synthetic analog. This disordered Be-P distribution is confirmed by the broad absorption bands observed in the infrared spectrum of minjiangite. The mineral is named after the Minjiang River, located near the Nanping pegmatite. The holotype specimen is deposited at the Geological Museum of China, Beijing, China, catalogue number M11842. A cotype of natural minjiangite is deposited at the Laboratory of Mineralogy, University of Liège (catalogue number 20390), as well as the synthetic crystal used for single-crystal structure determination (catalogue number 20386). . Möhnite dissolves in water but is stable in dry air. Under plane-polarized light möhnite is light brownish-yellow and non-pleochroic. In crossed nicols it looks isotropic. The mineral is optically neutral, with ε and ω = 1.505(2) (λ = 589 nm). FTIR spectrum of möhnite shows bands at (cm −1 ; s = strong, m = medium; w = weak): 3240m, 3076m, 2150w, 2078w, 1431 , Z = 1. Möhnite belongs to the aphthitalite group and is isostructural with aphthitalite, K 3 Na(SO 4 ) 2 . The fundamental building block of the aphthitalite structure is a layer consisting of vertex-connected NaO 6 regular octahedra and SO 4 tetrahedra. Larger cations (NH 4 + and K) are ordered in two sites (a 10-vertex and a 12-vertex polyhedra), one of which is attached to the layer; the other is situated between the layers. Möhnite is the first NH 4 + -dominant member of the aphthitalite group. A mineral with 5.68 wt% (NH 4 ) 2 O and 33.87 wt% K 2 O from the Guañape Islands, Peru, was described by Frondel (1950) as an ammonium variety of aphthitalite. The crystal structure of this mineral was not investigated, but according to chemical data it may be an ammonium-deficient variety of möhnite. The mineral is named in honor of the prominent German amateur mineralogist and mineral collector Gerhard Möhn (b. 1959), coauthor of descriptions of several new mineral species. The holotype specimen is deposited in the Fersman Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. F.C. Moraskoite (IMA 2013-084), ideally Na 2 Mg(PO 4 )F, is a new mineral found in the Morasko IAB-MG iron meteorite. Moraskoite occurs in a graphite-troilite inclusion that is rimmed by a schreibersite-cohenite halo, enclosed in a kamacite-taenite matrix, and is interpreted as being a primary phosphate. Associated minerals include chlorapatite, buchwaldite, brianite, merrillite, a new phosphate phase of composition Na 4 MgCa 3 (PO 4 ) 4 , chromite, enstatite (bronzite), kosmochlor, kosmochlor-augite, olivine, albite, orthoclase, quartz, cohenite, schreibersite, nickelphosphide, altaite, pyrrhotite, sphalerite, daubreelite, djerfischerite, whitlockite, and native Cu. Moraskoite forms aggregates up to 1.5 mm, with individual grains of irregular shape 20-300 μm across, and also occurs in smaller single grains intergrown with buchwaldite and filled with numerous graphite inclusions. Moraskoite is colorless and transparent with a white streak and vitreous luster. It has irregular, conchoidal fracture, and rarely observed cleavage. The density was not measured because of the small grain size and intimate intergrowth with graphite; D calc = 2.925 g/cm 3 . Mohs hardness is 4-5. The wedge-shaped form of the grains did not allow the exact determination of optical constants. The mineral is non-pleochroic, optically biaxial, with very low birefringence (~0.004) and small 2V angle. The refractive index measured in a random cross-section is 1.550(4) (λ = 589 nm). Fluorescence is weak blue in UV radiation (254 and 360 nm). The Raman spectrum shows bands (cm -1 ) at 1114 (ν 3 antisymmetric stretching vibrations of PO 4 3-), 1027, 962 (ν 1 antisymmetric stretching vibrations of PO 4 3-), 589 (ν 4 bending mode of PO 4 3-), 438 (ν 2 bending mode of PO 4 3-), 336, 308 (Mg-O/F stretching vibrations), 279, 262, 244, 193, 184, 147, and 131 (external vibrations 5.386 (34; 110), 4.312 (46; 002); 4.240 (33; 120), 4.085 (100; 012,102), 3.685 (85; 031), 3.041 (45; 040,112), 2.808 (31; 013,202,122), 2.368 (34; 133,213,033) . Unit-cell parameters calculated from the powder data are: a = 6.13(1), b = 12.22(1), c = 8.98(2)Å, β = 105.1(1)°, V = 650 Å 3 . Refinement of X-ray diffraction data collected on a single-crystal (220×160×120 μm) yielded R 1 = 0.028 for 1585 unique F > 4σ(F) reflections. Nickelpicromerite is monoclinic, P2 1 /c, with unit-cell parameters of a = 6.1310 (7), b = 12.1863 (14), c = 9.0076(10) Å, β = 105.045 (2) The new member of the routhierite isotypic series, ralphcannonite (IMA 2014077), ideally AgZn 2 TlAs 2 S 6 , was discovered in the specimen from massif sulfosalts accumulations in dolostone of the Lengenbach quarry, Binn Valley, Wallis, Switzerland. This well-known deposit is the type locality for 15 other thallium sulfosalts. Ralphcannonite is associated with dufrénoysite, hatchite, realgar, and barite. It forms black metallic euhedral equant crystals up to 50 μm with the prism {110} and pinacoid {001} as the dominant forms and bipyramids {101} and {111}, and prism {100} as an accessory forms. The mineral has black streak and is brittle with an irregular fracture. The micro-indentation hardness VHN 30 = 120 (116-128) Yeomanite (IMA 2013-024), ideally Pb 2 O(OH)Cl, is a new mineral found in the Mn pod mineral assemblage at Merehead (Torr Works) Quarry, near Cranmore, Somerset, England. The new mineral is named after Angela Yeoman (b. 1931) and her company, Foster Yeoman, which had been operated at the Quarry until 2006. The new mineral was found in cavities in manganese oxide pods (a mixture of manganite and pyrolusite, associated with goethite, and gangue minerals such as aragonite, calcite, and barite) that have thin rims of calcite lining the outermost edges. These cavities are filled by either mendipite, Pb 3 Cl 2 O 2 , or by asbestos-like fibrous aggregates of yeomanite. Other oxychloride minerals found in those pods include chloroxiphite, diaboleite, mereheadite, paralaurionite, parkinsonite, symesite, rickturnerite, and rumseyite. Mimetite, wulfenite, cerussite, "hydrocerussite," malachite, and "crednerite" occur in the same environment. Yeomanite fibers (up to 15 mm, generally <8 mm long) form
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